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this opening would normally expose a diffusion region 
conductively doped into a starting substrate). Contact 
opening 22 not only allows access to the underlying 
topography but also provides a form for a subsequent 
placed layer of thin poly. This thin poly is now formed, 
preferably by CVD, as a layer of confonnal polysilicon 
23 and is placed overlying planarized oxide 21, the 
patterned edges of oxide 21 and the exposed underlying 
topography. Poly 23 may either have been deposited 
insitu doped or deposited insitu doped and rugged HSG 
poly for added cell capacitance or it may be subse- 
quently doped. 

Referring now to FIG. 3, a thick layer of oxide 31 
having a high etch rate is formed over poly 23. Oxide 31 
is thick enough to completely fill the poly lined contact IS 
opening 22. 

Referring now to FIG. 4, oxide layer 31 is removed 
down to poly 23, preferably by CMP which will selec- 
tively stop on die-iiFSt exposed upper regions of poly 23. 

Referring liow to FIG. 5, the exposed upper portions 20 
of poly 23 aie removed to separate neighboring poly 
structures thereby forming individual containers 51 
residing in comact openings 22 and exposing underlying 
oxide 21. The s-eas of poly 23 that are removed may be 
accomplished performing a poly etch selective to 25 
oxide, which conld be a timed wet etch or an optimized 
CMP poly etch .1 A very significant advantage of this 
process flow when a CMP etch step is utilized is that the 
inside of the future container 51 is protected from 
*slurry' contamination that is inherent in the CMP step 
which proves difis:ult to remove in high aspect ratio 
storage containers \p.5^ inside diameter by 1.5;x high). 

Referring now t& FIG. 6, both oxides 21 and 31, 
which have differem etch rates, are now exposed. At 
this point, an oxide etch is performed such that oxide 31 
is completely removep from inside container 51 while a 
iains at the base of container 51 
an insulating layer between the 
and subsequent layers. A etch 
ter between (a ratio of 4:1 is 40 
id oxide 22 provides sufficient 
all of high etch rate oxide 31 
moved during the single etch 



30 



35 



portion of oxide 21 n 
and thereby providin; 
underlying topograph 
rate ratio of 2:1 or 
preferred) oxide 31 
process margin to ensi 
inside container 51 is 



step, while a portion of oxide 22 remains to provide 
adequate insulation from\ subsequently formed layers. 45 

Referring now to FIG.w, when using this structure to 
form a capacitor storage iLde plate container 51 and the 
remaining portion of oxidd 21 is coated with a capacitor 
cell dielectric 71. And, fiimlly a second conformal poly 
layer 72 is placed to blankdt cell dielectric 71 and serves 50 
as a common capacitor cell plate to the entire array of 
containers 51. From this point on the wafer is com- 
pleted using conventional ^brication process steps. 

FIG. 8 depicts a cross-section of the present inven- 
tion integrated into a stacked capacitor process on start- 55 
ing substrate. 81. Container 51 connects to difTusion area 
82 and thereby serves as a storage node container plate. 
DifTusion area 82 is accessed by word line 85 (separated 
by gate insulator 83) which in. turn spans the channePs 
active area between diffusion areas 82. The poly of 60 
container 51 is doped to the same conductivity type as 
underlying difTusion region 82 to insure a good ohmic 
contact. 

It is to be understood that although the present inven- 
tion has been described with reference to a preferred 65 
embodiment, various modifications, known to those 
skilled in the art, may be made to the structures and 
process steps presented herein without departing from 



the invention as recited in the several claims appended 
hereto. 

We claim: j 
1. A process for fabricating a uniform and repeatable 
conductive container structure on a starting substrate*s 
existing topography, said process comprising the steps 
of: / 

a) forming a blanketing first insulating layer, having a 
first etch rate, over said existing topography; ' 

b) patterning and etching an opening into said fu^t 
insulating layer, said opening thereby forming a 
container form; / 

c) forming a conformal first conductive lay|fer superja- 
cent said first insulating layer and saiq container 
form thereby lining said container foi 

d) forming a blanketing second insulatini layer, hav- 
ing a second etch rate, superjacent s^d first con- 
ductive layer; 

e) removing said second insulating layet via chemical 
mechanical pianarizalicii unti! upper portion of 
said first conductive layer is.exposi 

0 removing said exposed fir^'conduotive upper layer 
until underlying said Grst insulanng layer is ex- 
posed thereby separating sai^ firsyconductive layer 
into individual said /ondutfci ve Containers having 
inner and outer walls; / 

g) removing said firsyand said second insulating lay- 
ers such that said ^econdmnsupting layer is com- 
pletely removed thereby t xpoSing the entire inner 
walls of said coimuctive co: 
insulating layer isroartialliy rei 
ing an upper po tion of a 
conductive contdner, 



maining first insilating 
between said und erlyin^ 
subsequently fonied la} 

h) forming a third insulaiin 
coextensive said exposed 
ponion of said container 
ing first insulating layer; 

i) forming a second ^ondu< 
coextensive said i 

2. A process as recii 
insulating layer is plan: 
teming and etching an 
layer. 

3. A process as recited 
insulating layer is a sacril 
chemical mechanical plan&rizati< 

4. A process as recited/in claii 
and said second insulatin; 

5. A process as recitei 
insulating layer etch rati 
second insulating layer 



tier and said first 
I thereby expos- 
outer walls of said 
in the partially re- 
provides insulatio/] 
sirate topography i 



layer superjacent 
Is and inner boti 
aid partially ren 



Iscyer superjacent and 
layer. / 
[aim 1, wherein s^d first 
»' of pat- 
into said first insulating 



ilatine 



1» wherein said second 
,yer conducive to said 

1, wherein said first 
re oxides. 

1, wherein said first 
wer etch rate than said 
Itch rate. 



in claim 5, wherein the etch 
econd insulating layer etch rate 
r etch rate is a ratio of 2: 1 or 



6. A process as recit^ 
rate ratio between said \ 
and said first insulating J 
greater. 

7. A process as reciied in claim 5, wherein the etch 
rate ratio between said second insulating layer etch rate 
and said first insulating layer etch rate is a ratio of 4:1. 

8. A process as recited in claim 1, wherein said first 
and said second conductive layers are doped polysili- 
con. 

9. A process as recited in claim 8, wherein said doped 



polysilicon is formefl 
deposition. 



by insitu doped chemical vapor 
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10. A process as recited in claim 1, wherein said first, 
said second and said third insulating lay^ are formed 
by chemical vapor deposition. 

11. A process for fabricating a unifonr^ and repeatable 
conductive container structure on a sta/irting substrate's 
existing topography, said process coihprising the steps 
of: 

a) forming a blanketing first insulatihg layer, having a 
first etch rate, over said existing topography; 

b) patterning and etching an opoiing into said first 
insulating layer, said opening /thereby forming a 
container form; 

c) forming a conformal first conductive layer supeija- 
cent said first insulating layer and said container 
form thereby lining said coniamer form; 
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IS 



I insulating layer, hav- 
Tjacent said Hrst con- 



d) forming a blanketing secon^ 
ing a second etch rate, su{] 
ductive layer; 

e) removing said second ii256lating layer until upper 
portion of said first conductive layer is exposed; 

f) removing said exposed first conductive upper layer 
via chemical mechanicar planarization until under- 



lying said first i 
separating said 
ual said conductiv^ 
outer walls; / 
g) removing said fir 
ers such that ' 



layer is exposed thereby 
fiductive layer into individ- 
bntainers having inner and 



25 



pletely ren^ovei 

walls of said obndjbctive container and said first 
insulating/layer is partially removed thereby expos- 
ing an upper/portion of said outer walls of said 



conductive 
maining fx 
betweeii j 
subsemiei 

h) forming 
coextf^nsi: 
portion 
mg first 

i) forming 
coex icn: 

12. A prot 
insulating la^er ii 
teming a id 
layer. 

13. A pro 
ond insu] 
rized by 

14. A p^ro 
and said 

15. A pi 
insulating 
second insi 

16. A pr( 
rate ratio 



tchii 



i recited in claim 1, wherein said sec- 
atihg lafyer is a sacnflcial laye;* that is plana- 
i:h<;mical mechanicalSplanarization. 50 
3 :ess las recited in claiz]i.l<wherein said first 
: 3ndl insulating layers are oxides. 

I as recited in claim 1, wherein said first 
jetch rate is a lower etch rate than said 
ig layer etch rate. 55 
is ; as recited in claim 15, wherein the etch 
;en said second insulating layer etch rate 
and said firs^ i^ sulating layer etch rate is a ratio of 2: 1 or 
greater, 

17. A proc!^ s as recited in claim 15, wherein the etch 60 
rate ratio betM e|pn said second insulating layer etch rate 
and said first iij^ulating layer etch rate is a ratio of 4:1. 

18. A piroce ss as recited in claim 1, wherein said first 
and said s!eco id conductive layers are doped polysUi- 
con. \ 65 

19. A pi\ocjss as recited in claim 18, wherein said 
doped polysil] con is formed by insitu doped chemical 
vapor depositnn. 

\ 



20. A process as recited in claim 1, wherein said first, 
said second and said third insulating layers are /brmed 
by chemical vapor deposition. 

21. A process for fabricating a uniform and re|>eatable 
conductive container structure on a starting si(bstrate*s 
existing topography, said process comprising/the steps 
of: 

a) forming a blanketing first insulating layet, having a 
first etch rate, over said existing topography; 

b) patterning and etching an opening iiito said first 
insulating layer, said opening thereby forming a 
container form; 

o) forming a conformal first conductive layer superja- 
cent said first insulating layer and said container 
form thereby lining said container form; 

d) forming a blanketing second insulanng layer, hav- 
ing a second etch rate, superjacent said first con- 
dtictive layer; 

e) removing said second insulating la^er via chemical 
rnechanical planarization until ypper portion of 
said first conductive ^yer is ex] 

0 removing said exposed first conductive upper layer 
via chemical mechanical planarization until under* 
lying said first insulating layer/is exposed thereby 



d said second insulating lay- 
;ond insulating layer is corn- 
exposing the entire inner 



ner, wherem the partially re- 
[lating layer provides insulation 35 
lerlying substrate topography and 
layers; 

hird \insulating layer superjacent and 
said exposed walls and inner bottom 
said container and said partially reinain- 40 
sulapng flayer; and 

nductive layer superjacQ^t and 
insulating layer, 
in claim 1, wherein iaid first 
plananVed prior to said stdp of pat- 45 
g an opening into said first insulating 



separating said first conduj 
ual said conductive com 
outer walls; 
g) removing said first and/said^ 
ers such that' said sec 
pletely removed then 
walls of said condu< 
insulating layer is p{ 
ing an upper portio] 
conductive contaim 
maining first insula] 



itiv^ layer into individ- 
having inner and 



between said under] 
subsequently formeil 
h) forming a third insu); 
coextensive said esiposi 



id insulating lay- 
ilating layer is com- 
ising the entire inner 
tainer and said first 
oved thereby expos- 
outer walls of said 
ein the partially re- 
lyfer provides insulation 



g mi\ strate topography and 



fig layer superjacent and 
v ails and inner bottom 



portion of said com amen anil said partially remain- 
ing first insulating ] ayeri am I / 
i) forming a second cc ifduptivf layer superjacent and 
coextensive said thi-|j ifsulating layer. 



22. A process as reciti 
insulating layer is plani 
teming and etching an o 
layer. 

23. A process as reel' 
second insulating layer is 
said chemical mechanical^ 

24. A process as recitedj 
and said second insulatinj 

25. A process as reciti 
insulating layer etch rat 
second insulating layer 

26. A process as recit< 
rate ratio between said 
and said first insulating 
greater. 

27. A process as recitfed in claim 25, wherein the etch 
rate ratio between said second insulating layer etch rate 
and said first insulating! layer etch rate is a ratio ob 4:1. 

28. A process as recited in claim 21, wherein said first 
and said second condictive layers are doped polysili- 
con. 

29. A process as re::ited in claim 28, wherein said 
doped polysilicon is fprmed by insitu doped chemical 
vapor deposition. 



f clainr21, wherein said first 
prior to said step of pat- 
ng into said first insvJating 

in claim 21, wherein said 
icrificial layer conducive to 
lanarization. 

claim 21, wherein said first 
yers are oxides, 
claim 21, wherein said first 
a lower etch rate than said 
h rate. 

in claim 25, wherein the etch 
;ond insulating layer etch rate 
iyer etch rate is a ratio of 2:1 or 
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30. A process as recited in claim 21, wherein said first, 
said second and said third insulating layers ase formed 
by chemical vapor deposition. / 

31. A process for fabricating a DRAm/ container 
storage capacitor on a silicon substrate having active 
areas, word lines and digit lines, said process comprising 
the following sequence of steps: / 

a) forming a blanketing first insulating layer, having a 
first etch rate, over said existing topography; 

b) patterning and etching an opening into said first 
insulating layer, said opening thefeby forming a 
container form; 

c) forming a conformal first conductive layer superja- 
cent said first insulating layer and said container 
form thereby lining said container form; 

d) forming a blanketing second insulating layer, hav- 
ing a second etch rate, superj^Lcent said first con- 
ductive layer; 

e) removing said second insulatjiig layer via chemical 
mechanical planarization uiitil upper ponion 
said first conductive layer is exposed; 

f) removing said exposed fTrstyconductive upper layer 
until underlying said firsy insulating layer is ex- 
posed thereby sepjfrating said first conductive layer 
into individual i(aid container storage capacitors 
having inner a;KJ outer 

g) removing 
ers such 
pletely rei 
walls of s\ 
first insuj 
exposin: 
said co; 
tially 1 
lation 
phy 

h) foi 
coe: 
po] 
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sai/! n/^t and/said second insulating lay- 
second insulating layer is 
lereby exposing the entire inner 
ainOT storage capacitor and siaid 
eras partially removed thtfreby 
onion of said outer walls of 
;e capacitor, wherein the par- 
insulating layer provides insu- 35 
underlying substrat^' topogra- 
bsequbAtly formed layers; 
third insulating layer supefjacent and 
e said exposed walls and mner bottom 
said capacitor and said pai^ially remain- 40 




40* A process as recited in claim 31, wherein said first, 
said second and said third insulating layers are formed 
by chemical vapor deposition, 

41. A process for fabricating a DRAM container 
storage capacitor on a silicon substrate having active 
areas, word lines and digit lines, said process comprising 
the following sequence of steps: 

a) forming a blanketing first insulating layer, having a 
first etch rate, over said existing topography; 

b) patterning and etching an opening into said first 
insulating layer, said opening thereby forming a 
container form; 

c) forming a conformal first conductive layer superja- 
cent said first insulating layer and said container^ 
form thereby lining said container form. 

d) forming a blanketing second insulating layer, hav- 
ing a second etch rate, superjacent said first 1 
ductive layer; 

e) removing said second insulating layer until uiiper 
portiGi: of said first conductive layer is expo^d; 

f) removing said exposed first conductive uppe/layer 
via chemical mechanical planarization untilXinder- 
lying said first insulating layer is exposed ythereby 
separating said first conductive layn^imo/indi vid- 
ua] said container storage capacitpn ha^g inner 
and outer walls; 

g) removing said first and said seobnd insi&lating lay- 
ers such that said second insi^atins Is^er is com- 



la 

St 



ing |first Insulatijf i layer; and 
i) forming a second conductive layer sfaperjacent and 
coextensive said third insulating laver. 

32. A' process as recited in claim 31, wherein said first 
insulatiig la/er is tolaiterized prior to /said step of pat- 
terning and itching an opening into said first insulating 
layer. / \ / 

33. A pr(cess/as recited in claipA 31, wherein said 
second insu ating layer ik a sacrificial layer conductive 
to said cher licalTmechanio^Ipl^^rization. 

34. pro :ess/as recited inclSn 31, wherein said first 
and said secfond insulating layers are oxides. 

35. A process as recited in claim 31, wherein said first 
insulating-layer etch rate is a lower etch rate than said 
second insulating layer etch rate. 

36. A procdss as recited in claim 35, wherein the etch 
rate ratio between said second insulating layer etch rate 
and said first ^nsulating layer etch rate is a ratio of 2: 1 or 
greater. 

37. A prodess as recited in claim 35, wherein the etch 60 
rate ratio between said second insulating layer etch rate 
and said firJt insulating layer etch rate is a ratio of 4:1. 

38. A process as recited in claim 31, wherein said first 
and said se :ond conductive layers are doped polysili- 
con. 65 

39. A p ocess as recited in claim 38, wherein said 
doped pol ^silicon is formed by insitu doped chemical 
vapor deposition. 




pletely removed thereby ex] 
walls of said container 
first insulating layer is pa: 
exposing an upper 
said container storage ca] 
tially remaining first insi 
lation between said un^ 
phy and subsequently f 

h) forming a third 
coextensive said ex 
portion of said capacit] 
ing first insulating 

i) forming a second conductive iiyer superjacent 
coextensive said tl " 

42. A process as recited 
45 insulating layer is planariJteu pn 

teming and etching an oppi^g 
layer. 

43. A process as recited 
second insulating layer is t : 

50 rized by chemical mechaip4al 

44. A process as recited 
and said second insulating 

45. A process as recited 
insulating layer etch rate i 
second insulating layer eic\ 

46. A process as recited in^ 
rate ratio between said 
and said first insulating layi 
greater. 

47. A process as recited ih claim 45, wherein the etch 
rate ratio between said secind insulating layer etch rate 
and said first insulating layer etch rate is a ratio of 4:1. 

48. A process as recited^ claim 41, wherein said first 



55 



entire inner 
fitor and said 
thereby 
uter walls of 
lerein the par- 
provides insu- 
ite topogra- 

r^ 

superjacent and 
nd inner bottom 
panially remain- 



ig layer. 
*1, wherein 
to said step 
said first in< 

la^ 41, wl^ein said 
:iajJayerjHat is plana- 
nanzatidn. 

41, wherein said first 
are oxides. 

1 41, wherein said first 
lower etch rate than said 

fate. 

i/claira 45, wherein the etch 
insulating layer etch rate 
etch rate is a ratio of 2:1 or 




iicu 



ii cl; 



and said second conduct] 
con. 

49, A process as recii 
doped polysilicon is fo; 
vapor deposition, 



layers are doped polysili- 

fed in claim 48, wherein said 
ed by insitu doped chemical 
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50. A process as recited in claim 41, whereuf said first» 
said second and said third insulating layerV^e formed 
by chemical vapor deposition. 

51. A process for fabricating a DRAM container 
storage capacitor on a silicon substrat^ having active 
areas, word lines and digit lines, said p^cess comprising 
the following sequence of steps: 

a) forming a blanketing first in^ulalSng layer, having a 
first etch rate, over said existiyg topography; 

b) patterning and etching/an/ opening into said first 
insulating layer, said Zpenii^ thereby forming a 
container form; / ' 

c) forming a conformyfirst cofaductive layer superja- 
cent said first insulating layer and said container 
form thereby linii;4 sa/d container form; 

ngyl^cpnd insulating layer, hav- 
i|fe, superjacent said first con* 



12 



10 



15 



d) forming a blanke 
ing a second etyfh r^ 
ductive layer; 

e) renTovirig saidjsccolm-j 
mechanical pjana 
said first conducti^ 

0 removing said ex|l 
via chemicaV mephs 
lying said fir 
separating s 
ual said con 



2S 



and said second 
55. A procesyaSj 
/ insulating layor el 

sui«i;ng-Iayer vi»fcheiTiical 20 second insula^^la: 
t|bn until uppe^/portion of 
l^yer is 

first conducive upper layer 
cal planarizmion until under- 
ting layer^s exposed thereby 
conducu^ layer into individ- 
pacitOTS having inner 

and outer Ni^all 
g) removing \ zxi fiHt and said second insulating lay- 3^ 
ers such that jsaia second insulating layer is com- 
pletely rempyed /thereby exposing the entire inner 
walls of said container storage capacitor and said 
first insulating layer is partially removed thereby 



lation between said underlying substrate ^pogra- 
phy and subsequently formed layers; 

h) forming a third insulating layer superjacent and 
coextensive said exposed walls and iimer bottom 
portion of said capacitor and said papally remain- 
ing first insulating layer; and 

i) forming a second conductive laycr^uperjacent and 
coextensive said third inflating la^er. 

52. A process as recited uxxlaim St, wherein said .first 
insulating layer is planan^ prior/ to said step of pat- 
terning and etching an ppening ipto said first insulating 
layer. 

53. A process as yfecited ii/claim 51, wherein said 
second insulating laVer is a sa^mficial layer conducive to 
said chemical meclianical nlanarization. 

54. A process a/ recitedym claim 51, wherein said first 
atii^g layers are oxides. 

in claim 51, wherein said first 
!te is a lower etch rate than said 
etch rate. 

fen £ id second insulating layer etch rate 
suldt ng layer etch rate is ^/nttio of 2:1 or 



56. A pi 
rate ratio bei 
and said fii 
greater. 

57. A p] 
rate ratio 
and said f% 

58. A p 
and said 



as I ecited in claim 55/wherein the etch 
en s lid second insuring layer etch rate 
ftyinsulat ing layer etcn rate is a ratio of 4:1. 
ss as r^ted in^wm 51, whereui said first 
ind comkfctive layers are doped polysili- 



con. 

59. A;i$rocess as recited in claim 58, wherein said 
doped p6lysilicon is formed by insitu doped chemical 
vapor deposition. 

60. A process as recited in claim 51, wherein said first, 
exposing an u^per portion of said outer walls of 35 said s^^ond and said third insulating layers are formed 
said container Storage capacitor, wherein the par- by chemical vapor deposition. 

tially remainii/g ftrst insulating layer provides insu- • * • ♦ ♦ 
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A process for fabricating a capacitor on a substrate, said process comprising the 

steps of: 

prAdding a first insulating lav er on said substrate, said insulating layer having an op ening 

therein forming a container: 
formiAg a generally conformal first conductive laver over said first insulating laver and in 
// said container: 

>^ forming a ysecond insulating laver above said first conductive laver: and 

removing at least a portion of said second insulating laver through use of chemical 

mecivani cal planarrzatiGn until an-uppe^^^ of said first conductive laver is 

exposed. 



62^ The prodess of claim 61, fiirther c omprising the step of removing at least a portion 
of said upper portion of gaid first conductive laver until said first insulating laver is exposed. 

The proce ss of claim 6L wherein said second insulating laver is a sacrificial layer 
conducive to said chemical rAechanical planarization. 



Ml The process of cJiaim 61, wherein said first and said second insulating layers are 



PJ oxides. 

HI 



The method of clainl6 L wherein said first insulating laver is subject to a first etch 
rate and said second insulating laver \s subject to a second etch rate, and wherein said first etch 
rate is a lower etch rate than said second etch rate. 



^66^ A process for fabricating^ DRAM containing storage capacitor on a silicon 
substrate having an exi sting topography iyluding active areas, word lines and dig i t lines, said 
process comprising the steps of: 

providing a first in sulating I^qt having a first etch rate, over said existing 
topography: 



fobning an opening into said first insulating laver, said opening thereby forming a 
container: 

fo xing a conformal first conductive laver over said first insulating laver and said 

container, thereby lining said container: 
for |ning a second insulating laver having a second etch rate, over said first 

conductive laver: and 
rem oving said second insulating laver through use of chemical mechanical 
planarization imtil an upper portion of said first conductive laver is 
exposed. 



67. The 



process of claim 66, further comprising the step of removing at least a portion 



of said upper portio i of said first conductive laver until said first insulating laver is exposed. 



1==^ thereby forming a c mductive container having inner and outer walls. 

m 

ri. 



68. The process of claim 66, wherein said second insulating laver is a sacrificial laver 



'H' conducive to said chfemical mechanical planarization. 



69. The ptocess of claim 66. wherein said first and said second insulating lavers are 



III oxides. 

PI 



70. The mdthod of claim 66, wherein said first insulating laver etch rate is a lower 
etch rate than said second insulating laver etch rate. 



^ 71. A proce ss for fabricating a DRAM container storage capacitor on a silicon 



substrate having an exi ;ting topographv including active areas, word hnes and digit lines, said 



process comprising the 



steps of: 



providir g a first insulating laver, having a first etch rate, over said existing 
t &pographv: 



^4 



fomiing to opening into said first insulating layer, said opening thereby forming a 
comtainer: 

forming a donformal first conductiye layer oyer said first insulating layer and said 

con|ainer, thereby lining said container: 
forming a sicond insulating layer> haying a second etch rate> over said first 

condmctiye layer: and 
removing saifl second insulating layer through use of chemical mechanical 

plana^zation until an upper portion of said first conductive layer is 

CXpC 



removing at least a portion of said upper portion of said first conductive layer 
until sam first insulating layer is exposed, thereby forming a conductive 
containA- having inner and outer walls. 
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